In the course of our karyological investigation on the genus Gentiana from China (Kupfer and Yuan, Yuan (a) , Yuan and Kupfer, submitted) , we paid attention to the other allied genera including Gentianopsis Ma, Comastoma (Wettst.) Toyokuni, Lomatogonium A. Braun., Halenia Borkh. and Swertia L.
The genus Gentianopsis was established by Ma (1951) to separate the Fringed Gentians from the genus Gentiana in which they were included as section Crossopetalum Froelich of the subgenus Gentianella Kusn. (Kusnezow 1895). Ma (1951) explained the full reason of his segregation carefully and was followed by Iltis (1965) , Pringle (1978) , Ho (1988) and Ho and Liu (1990) , but was rejected by Gillett (1957) , Smith (1977) and Pritchard and Tutin (1972) who usually treated this group as a section of the genus Gentianella Moench. However, both the macro-and micromorphology of the related species qualify its generic standing. Iltis (1965) has elucidated its morphological circumscription and nomenclatural aspects well. According to him, the genus comprises about 26 species distributed in the north temperate region. Chro mosome numbers have been reported for 10 taxa in the genus (Table 1 ). The previously re ported numbers are mainly 2n=78 with a few exceptions (Table 1) . No observation has been made on Chinese materials.
The genus Comastoma was established from the homonymous section of the genus Gen tianella (or Gentiana subgen. Gentianella as some authors suggested). It is characterized by a vascularly fimbriate corolla. Pringle (1978) , Ho (1988) and Ho and Liu (1990) recognized the segregation, but some authors (e. g. Smith 1977 , Gillet 1957 , Pritch and Tutin 1972 considered it as a section or a subgenus of the genus Gentianella. This genus comprises about 15 species distributed in the north temperate region. Among them, C. tenellum (Rottb.) Toyokuni has been well studied karyologically, and was always found to have 2n=10 chromosomes (Favarger 1949 , Krogulevich 1978 , Love D. 1953 , Johnson and Packer 1968 , Skalinska et al. 1968 , Zhukova 1966 ); whereas C. falcatum (Turcz. ex Kar. et Kir.) Toyokuni from Siberia had 2n= 28 or 30 chromosomes and C. pulmonarium (Turcz.) Toyokuni from Siberia had 2n=12 chro mosomes (Krugolevich 1978); C. nanum (Wulfen) Toyokuni from Italy had 2n=30 chromo somes (Love and Love 1986) . The other species and all the Chinese material have still not been studied karyologically.
Lomatogonium comprises 24 species distributed in Europe, Asia and North America with a higher concentration in Asia with about 20 species (Ho 1988) . Only two species, L. rotatum (L.) Fries ex Nym. and L. carinthiacum (Wulfen) Reichenb. have been observed karyologically. 2n=10 (Love and Love 1982) and 2n=16 chromosomes (Love and Love 1986 ) have been reported for the former species; 2n=40 (Furnkranz 1965) , n=24 (Vasudevan 1975 ) and 2n=32 chromosomes (Krogulevich 1978 , Love 1986 ) for the latter.
Swertia is a highly diversified and widely distributed genus. It comprises about 170 species. Among them, 41 species have been observed karyologically. Chromosome numbers of 2n=14 (1sp.), 16 (1sp.), 18 (2spp.), 20 (9spp.), 24 (3spp,). 26 (24 spp.), 28 (2spp.), 52 (lsp.) and 60 (1sp.) have been revealed and some species exhibited several different chromosome num bers (Goldblatt 1981 , Moore 1973 -1977 , Ornduff 1967 .
Halenia is mainly distributed in southwestern North America and northwestern South America. Only a few species are found in Eurasia. 14 species have been studied karyologically and all possess 2n=22 (or n=11) chromosomes (Goldblatt l. c., Moore l. c., Ornduff l. c.) .
The present paper contributes more karyological data from China to these genera. 
Results
The present investigation documents chromosome numbers of 11 taxa representing 5 genera of Gentianaceae from China. The results are shown in Table I and . 4) ; while both diploid (2n=26, n= 13) and tetraploid (2n=52) cytotypes were found for G. barbata (Froelich) Ma (Figs. 1, 3 ). All the numbers for these species are reported here for the first time, except that a different number, 2n=78, has been previously reported for G. barbata from Russian Siberia and the Far East. The tetraploid number 2n=52 (n=26) was found for the first time for the genus in the present study. The distribution pattern of the different cytotypes of the genus, according to the previous reports and the results of this study, is shown in Fig. 13 . In Comastoma, 2n=16 chromosomes were counted for C. polycladum (Diets et Gilg) T. N. Ho for the first time ( Fig. 7) and a different number, 2n=18, was recorded for C. pulmonarium ( Fig. 8) which had previously been reported to have 2n=12 chromosomes from Siberia. In the karyotype of the first species, two chromsomes are obviously satellited, whereas in the second no visible satellite was found, but instead two extra chromosomes. Extensive obser varions, on different preparations, of many individuals from two populations of the second species indicated that this difference was by no means a technical artefact due to squashing. However, this species showed very distinct telomeric heteropycnosis which was not found in the former (Fig. 14) . 2n=16 chromosomes with similar morphology (Figs. 9, 10) . The chromosome number of the latter species is reported here for the first time. Swertia diluta (Turcz.) Benth. et Hook. f. was counted as 2n=20 here for the first time ( Fig. 12) and Halenia elliptica D. Don as 2n=22 (Fig. 11 ) which confirmed the previous reports for it. Discussion 1. The basic chromosome number of the genus Gentianopsis and its systematic impli cations Love and Love (1975) and Love (1953) had suggested the basic number x=11 for the genus Gentianopsis, based on their observations of G. ciliata and G. detonsa. Meanwhile, they suggested that taxa such as G. crinita (Froel.) Ma and G. procera (Th. Holm) Ma with 2n=78 chromosomes should perhaps be placed in a different genus with a basic number of x=13. With more chromosome data available now, we are able to draw the conclusion that the basic number of the genus is x=13 rather than x=11, since most of the species observed, including the type species of the genus G. barbata, are diploids, tetraploids or hexaploids of x=13 (Table  1) . However, the exceptions of 2n=44 found in G. ciliata do indicate a separate position of this species and seem rather stable. The only different report of 2n=78 chromosomes from Central Pyrenees (Love and Love 1986 ) is doubtful and needs to be confirmed. Correlated with its distinct chromosome number, some morphological characters such as the shorter pedicels (as long as the internodes of its stem) and the winged and reticulated seedcoat are distinctly different from that of the other members of the genus which possess pedicels much longer than the stem internodes, and seeds unwinged and sculptured with finger-like projections on their seedcoats (Yuan (b) submitted). Nevertheless, as a whole, this species fits the cir cumscriptions of the genus Gentianopsis well (Iltis 1965). For G. detonsa, the report of 2n=44 from Iceland (Love 1953) needs to be confirmed because the other reports were either hex aploid 2n=78 in the same area (Love 1983, Love and Love 1986 ), or diploid with n=13 from Kashmir (Vasudevan 1975) . Ma (1951) and Iltis (1965) have elucidated the generic characters of Gentianopsis well. But some authors still consider it as a section of the genus Gentianella (e. g. Pritchard and Tutin 1972) . The chromosome data however, suggests a separate generic position. The chromo some numbers available for Gentianella (excluding Comastoma and Gentianopsis) are tetraploid (2n=36) or occasionally diploid (2n=18) with the basic number x=9. Whereas, as elucidated above, the basic number of Gentianopsis is x=13 which is by no means similar to that of Gen tianella but is the same as that of some sections of the genus Gentiana (e.g. sect. Cruciata and sect. Pneumonanthe). The seedcoat sculptures also indicate its closer relationship to Gentiana than to Gentianella (Yuan (b) submitted), although some floral characters (e.g. the position of glands and the unplaited corolla lobes) indicate a closer relationship with Gentianella.
2. The origin and diversification of the genus Gentianopsis From the distribution map of the cytotypes of Gentianopsis (Fig. 13) , one can conclude that except the European G. ciliata, all the examined species from Eastern Europe, Far Eastern Russia and North America to Iceland are uniformly hexaploid with 2n=78 chromosomes. Diploid cytotypes (2n=26) were found only in southwestern and western parts of China and the adjacent Himalayan area. Tetraploid cytotypes (2n=52) revealed by the present study, restricted to Southwestern and Western China. Therefore, we suggest that the unglaciated mountainous regions of Southwestern and Western China and the adjacent Himalayan area may represent the most important centre of origin and primary diversification of the genus, where at least three different diploid species and two tetraploid species exist. Polyploidization may be the main course of adaptive radiation from the centre towards the higher latitude area . The tetraploid (inter and intraspecific) cytotypes may be formed by primary polyploidization around the centre. The hexaploid (inter and intraspecific) cytotypes may have arisen from secondary polyploidization or hybridization. The distinct European species G. ciliata may be a specialized form derived from a 2n=52 ancestor either by down dysploidy or hybridi zation. This still needs to be confirmed by a more detailed study.
3. The karyological aspects of the other genera. The existing chromosome data suggest that Comastoma is a polybasic taxon. C. tenellum was always found to possess 2n=10, C. nanum 2n=30; C. falcatum 2n=28 or 30; C. poly cladum 2n=16 and C. pulmonarium 2n=12 from Siberia (Krogulevich 1978) but 2n=18 in the present study. The relationships among those numbers are still far from clear. However, the appearance of the smallest pair of chromosomes in C. pulmonarium correlated with the loss of the big satellites may give us an indication concerning the variation of the basic chromosome number (x=8, 9). 
Summary
Chromosome numbers were documented for 11 taxa representing 5 genera of Gentianaceae from China. Gentianopsis lutea, G. paludosa var. paludosa and var. ovato-deltoidea were di ploid with 2n=26; G. grandis was tetraploid with 2n=52 (n=26); while both diploid (2n=26, n=13) and tetraploid (2n=52) cytotypes were found for G. barbata. The tetraploid number was found for the first time for the genus. The present results confirmed the basic number x=13 for the genus and revealed that the mountainous regions of western and southwestern China and the adjacent Himalayan area probably represent the most important origin and primary diversification centre of the genus, with regard to the distribution pattern of cytotypes. The chromosome number of Comastoma polycladum was 2n=16 with two satellited chromo somes is reported here for the first time. The chromosome number of C. pulmonarium was 2n=18, without any visible satellite which differed from previous reports. Lomatogonium rotatum and L. macranthum all had 2n=16 chromosomes. It is the first report of chromosome number for the second species. Swertia diluta was found to have 2n=20 chromosomes, again mentioned for the first time. The chromosome number 2n=22 was confirmed for Halenia elliptica.
this study possible.
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